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TERS setup and tip preparation. The TERS setup combines a Raman spectrometer (HR LabRam, Horiba) and an inverted optical microscope (Olympus IX71) and is interfaced with a 5 axis AFM instrument (NanoWizard II equipped with a TAO stage, JPK Instruments Inc.). The three axis (x, y, z) piezo-actuator of the cantilever allows for the precise positioning of the tip within the center of the focal point. In this geometry, light is focused from below via the glass coverslip onto the tip and the sample. The tip is in feedback with the sample and interacts at the focal point with the evanescent waves confined at the surface of the sample. Spectra were acquired in the [800-3200] cm -1 spectral range. The band centered at 970 cm -1 is the second order scattering from the phonon mode of silicon that compose the bulk of the TERS tip used for this study ( Fig. 2A and Fig.3 ). Even though the tip is coated with a gold layer, the scattering from bulk silicon of the tip is yet intense. The intensity of the second order scattering of Si was used to S3 normalize our TERS spectra and generate the associated maps. The background correction based on a polynomial fit has been applied to the all spectra and for the mappings, unless mentioned. The TERS maps were corrected considering the Raman intensities associated with the neuronal projection's membrane. The AFM tip used for these experiments was prepared from commercially available silicon cantilever (NCL50, NANO WORLD Innovative Technologies, f = 190 kHz, k = 48 N m -1 ). These tips have been coated with a 5 nm of Ti as an adhesion layer followed by 30 nm of gold using electron-beam evaporation. TERS tips were further annealed for 30 min at 180°C to generate more uniform gold islands at the apex of the TERS tip. Figure S5 . Confocal Raman spectra acquired on the sample shown in Fig S2. The Raman bands assignment is reported in Table S1 . S9   Table S1 . Extracellular Aβ plaques Raman assignement [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] Figure S6 . TERS spectra of selected areas on neuronal projections. The spectra were normalized with respect to the Silicon signal and background corrected.
Comparison of TERS spectra collected in the vicinity of the projection using the same intensity scale. In areas where amyloid- aggregates are located (position 1), vibrational markers with strong intensity clearly appear between 1000 and 1800 cm -1 . Weak signal is present for area of the projection where no amyloid beta is present (position 2). The C-H stretching region is clearly visible for both region 1 and 2 with similar intensity. This S11 spectral region is mostly assigned to the signal of the membrane. No Confocal Raman (with TERS tip out) could be recorded in these areas. The TERS background corresponding to the substrate is shown for position 3 for sake of comparison. The CH stretching region is absent in position 3. S12
